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DETAILED ACTION 

Claim Objections 

1 . Claim 1 0 is objected to under 37 CFR 1 .75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 
claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. Claim 10 depends on claim 1 which is drawn to the structure of an 
apparatus. Claim 10, however, further limits the turbid media which is not part of the apparatus, 
and thus claim 10 does not further limit the structure of the apparatus. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 1-18 are rejected under 35 U.S.C. 1 12, second paragraph, as being incomplete for 
omitting essential elements or steps, such omission amounting to a gap between the elements. 
See MPEP § 2172.01. The elements/steps that produce the DC offset that is a function of a 
modulated photon density in the interaction region of the turbid medium is critical and essential. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-7 are rejected under 35 U.S.C. 102(b) as being anticipated by Monchalin et al 
(US 5,131,748). 

Monchalin et al (Monchalin hereinafter) show broadband optical detection of transient 
motion comprising: 

a sound source (column 4, line 63); 
a light source (12); and 
a photo-detector (20, 34) 

The limitations of "operative to. . ." do not positively recite that the elements perform the 
function in the apparatus but rather only recite what the element is capable of performing, and 
thus are not given patentable weight. Since the recited elements are shown by Monchalin, the 
elements are capable of performing the claimed function. Furthermore, claims 1-10 are drawn to 
the structure of the apparatus and the turbid media is not an element of the apparatus. Thus the 
turbid media does not further limit the structure of the apparatus. 

With regards to the "wherein" clauses, the clauses are narrative and do not recite a further 
structural limitation of the apparatus. Although Monchalin does not expressly show the result 
that the intensity modulated signal beam has a DC offset that is a function of a modulated photon 
density in the interaction region of the turbid medium, and that the DC offset is indicative of an 
object or an abnormality at the interaction region of the turbid medium, Monchalin shows the 
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same elements as claimed, and therefore the same outcome would result from the claimed 
elements. 

With respect to claims 2 and 3, Monchalin shows a piezoelectric transducer (column 4, 
line 63). 

With respect to claims 4 and 5, Monchalin shows a laser (12) and it would inherently be a 
coherent beam for the interferometric measurement. 

With respect to claim 6, Monchalin shows a photo-refractive crystal (20). 

With respect to claim 7, Monchalin shows a beam splitter (14, 54, 58, 104) and the 
photorefractive crystal is capable of performing the claimed function. 

3. Claims 1,2, 4-8, 10-12, 14-16, and 18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Dolfi et al (US 5,174,298). 

Dolfi et al (Dolfi hereinafter) show an imaging process and apparatus comprising: 

a sound source (TA1, TA2); 

a light source (L); and 

a photo-detector (AMP, D) 

With respect to claim 1, the limitations of "operative to. . ." do not positively recite that 
the elements perform the function in the apparatus but rather only recite what the element is 
capable of performing, and thus are not given patentable weight. Since the recited elements are 
shown by Dolfi, the elements are capable of performing the claimed function. Furthermore, 
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claims 1-10 are drawn to the structure of the apparatus and the turbid media is not an element of 
the apparatus. Thus the turbid media does not further limit the structure of the apparatus. In 
addition, the "wherein" clauses are narrative and do not recite a further structural limitation of 
the apparatus since the limitation are reciting the outcome of the claimed structural elements. 

Although Dolfi does not expressly show the result that the intensity modulated signal 
beam has a DC offset that is a function of a modulated photon density in the interaction region of 
the turbid medium, and that the DC offset is indicative of an object or an abnormality at the 
interaction region of the turbid medium, Dolfi shows the same elements as claimed, and 
therefore the same outcome would result from the claimed elements. 

With respect to claim 2, Dolfi shows the acoustic transducer (TA1, TA2). 

With respect to claims 4, 5, 14, and 15, Dolfi shows a coherent laser (column 7, line 29) 

With respect to claims 6 and 16, Dolfi shows a photo-refractive crystal (AMP). 

With respect to claim 7, Dolfi shows a beam splitter (SI) and the photorefractive crystal 
is capable of performing the claimed function. 

With respect to claim 8, Dolfi shows a photodiode (column 8, line 18). 

With respect to claims 10 and 18, Dolfi shows a biological tissue (column 1) 
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With respect to claim 11, Dolfi shows: 

generating an ultrasonic wave for propagation through an optically turbid medium; 
generating a signal light beam; 

directing the signal beam toward the turbid medium,wherein the signal beam is phase 
modulated in the presence of the ultrasonic wave within an interaction region of the turbid 
medium; and 

converting the phase modulated signal beam to an intensity modulated signal beam, 
Dolfi does not expressly show the result that the intensity modulated signal beam has a 
DC offset that is a function of a modulated photon density in the interaction region of the turbid 
medium, and that the DC offset is indicative of an object or an abnormality at the interaction 
region of the turbid medium. However, Dolfi shows the same steps being performed as claimed, 
and therefore the same outcome would result from the steps performed 

With respect to claim 12, Dolfi shows the source to be an acoustic transducer 

Claim Rejections - 35 USC § 103 
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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5. Claims 3 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Dolfi in 
view of Monchalin. 

Dolf shows all the elements and steps as discussed above with respect to claims 1 and 1 1 
but does not expressly show the acoustic transducer to be a piezoelectric transducer. Monchalin 
shows a piezoelectric transducer to produce acoustic waves. At the time of the invention, one of 
ordinary skill in the art would have modified Dolfi to use a piezoelectric transducer for the 
expected result of producing acoustic waves. 

6. Claims 9 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Monchalin in view of Brodeur et al (US 6,1 15,127) and Dolfi in view of Brodeur et al 
respectively. 

Monchalin and Dolfi show all the steps and elements as discussed for claims 1 and 1 1 
above, respectively. Monchalin and Dolfi do not show an AC field provided to the photo- 
refractive crystal. 

Brodeur et al (Brodeur hereinafter) show non-contact measurements of ultrasonic waves 
using a photorefractive interferometer wherein Brodeur teaches that applying a AC high voltage 
to the photorefractive crystal. 

At the time of the invention, one of ordinary skill in the art would have modified 
Monchalin and Dolfi by applying a AC high voltage to the photorefractive crystal in order to 
overcome a small gain in the crystal, move more electrons from the bright fringes to the dark 
fringes of the interference patterns within the crystal and thus creates a stronger electric field 
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grating. Second, it shifts the phase of the electric field closer to quadrature from the interference 
grating. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hwa S. Lee (Andrew) whose telephone number is 571-272-2419. 
The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tarifur R. Chowdhury can be reached on 571-272-2800. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Hwa S. Lee (Andrew)/ 
Primary Examiner, Art Unit 2886 



